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The structure of the title compound, C 16 H 15 ClO 4 , contains aryl rings which are inclined by 75.6 (1) to each other. It displays intramolecular O-HÁ Á ÁO hydrogen bonding between the 2-hydroxy and carbonyl groups, forming a six-membered ring. Furthermore, the 4-hydroxy group, acting as a hydrogen-bond donor, is bound to the O atom of the 2-hydroxy group of another molecule.
Related literature
For related literature, see: Anderson & Garner (1997) ; Fokialakis et al. (2004) ; Papoutsi et al. (2007) ; Anthony (2002) ; Barnes (1998) ; Barnes & Peterson (1995) ; Dixon & Ferreira (2002) ; Greenwood et al. (2000) ; Setchell (1998) ; Whalley et al. (2000) . For a related structure, see: Arumugan et al. (2007) . H atoms treated by a mixture of independent and constrained refinement Á max = 0.28 e Å À3 Á min = À0.27 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 .
Data collection: SMART (Bruker, 2001) ; cell refinement: SMART; data reduction: SAINT (Bruker, 2001) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WN2279).
Comment
Phytoestrogens, in particular the soy isoflavones such as daidzein and genistein, have positive impact on human health (Setchell, 1998; Barnes, 1998 and Dixon & Ferreira, 2002) . High consumption of soy products has been associated with a low incidence of hormone-dependent cancers (Barnes & Peterson, 1995) , the symptom alleviation of menopause (Greenwood et al., 2000) and protection against osteoporosis (Anderson & Garner, 1997) as well as cardiovascular disease (Anthony, 2002) . Consequently, there is growing interest in using phytoestrogens and synthetic derivatives for the chemoprevention and therapy of these diseases.
One of the synthetic routes to daidzein and its derivatives is via the Freidel-Crafts reaction of resorcinol and phenylacetic acid catalysed by boron trifluoride etherate (Whalley, et al., 2000) , giving the deoxybenzoin intermediate. In the preparation of 5-chlorodaidzein, 1-(5-chloro-2,4-dihydroxyphenyl)-2-(4-hydroxyphenyl)-ethanone (2) was obtained (yield 77%) from the coupling of 5-cholororesorcinol with 4-hydroxyphenylacetic acid in boron trifluoride etherate. Surprisingly, the title compound, 1-(5-chloro-2,4-dihydroxyphenyl)-2-(4-ethoxyphenyl)-ethanone (1), was also isolated in small amount (5% yield). Boron trifluoride proves to be such a strong Lewis acid, it not only catalyses the Freidel-Crafts reaction, but also activates the diethyl ether and makes it an electrophile. From the position of ethylation, it can be concluded that (1) is formed from the attack of (2) via 4-hydroxyphenyl to the α-position of the actived diethyl ether, because the 4-OH of the benzyl ring is more nucleophilic than the 2-OH and the 4-OH in the other phenyl ring which bears the electron-withdrawing carbonyl group.
(1) has been previously synthesized as the major product from 5-chlororesorcinol and 4-ethoxyphenylacetic acid (Fokialakis et al. 2004 ). The deoxybenzoin shows some estrogenic activity like daidzein (Fokialakis et al., 2004; Papoutsi et al., 2007) .
The molecular structure of (1) is conformationally similar to that of deoxyanisoin, MeOC 6 H 4 C(O)CH 2 C 6 H 4 OMe. (Arumugan et al. 2007 ) with statistically invariant C═O and C-C bond lengths and very similar backbone torsion angles, though C4-O4 in 1 appears to be marginally shorter at 1.347 (3) Å than in deoxyanisoin at 1.378 (1) Å; this may be a consequence of the neighbouring chloro substituent in (1).
Experimental
Boron trifluoride diethyl etherate (7.7 ml, 60.7 mmol) was added to a mixture of resorcinol (4.4 g, 30.4 mmol) and 3-chloro-4-hydroxyphenylacetic acid (4.63 g, 30.4 mmol) under a nitrogen atmosphere. The mixture was heated to reflux for 5 h, cooled to room temperature, and saturated aqueous sodium acetate (50 ml) and aqueous sodium hydrogen carbonate (40 ml) added sequentially. The mixture was extracted with diethyl ether (3 × 50 ml), dried MgSO 4 and the solvent removed at reduced pressure.Column chromatography on silica, with hexane/ethyl acetate (1:1) as eluant, gave the title compound (1) (0.47 g, 5%). 1 H NMR and 13 C NMR (CDCl 3 ) of (1) as well as MS were in agreement with that in the literature (Fokialakis et al., 2004) . as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.33978 (15) 0.7593 (6) 0.18759 (10) 0.0179 (7) 
